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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in 
the application: 
Listing of Claims: 

1 . (Original) A method for synthesising at least one molecule comprising the steps of 

i) providing a plurality of connector polynucleotides each capable of hybridizing to at least 1 
complementary connector polynucleotide, 

ii) providing a plurality of complementary connector polynucleotides selected from the group 
consisting of 

a) complementary connector polynucleotides comprising at least 1 reactant, such 
as a functional entity comprising at least 1 reactive group, 

b) complementary connector polynucleotides comprising at least 1 reactive group, 

c) complementary connector polynucleotides comprising at least 1 spacer region, 
hi) hybridizing at least 2 complementary connector polynucleotides to at least 2 connector 
polynucleotides, 

wherein at least 2 of said complementary connector polynucleotides comprise at 
least 1 reactant, such as a functional entity comprising at least 1 reactive group, 
wherein at least 1 of said complementary connector polynucleotides hybridizes to 
at least 2 connector polynucleotides, and 

iv) reacting at least 2 reactants or functional entity reactive groups by reacting at least 1 
reactive group of each reactant or functional entity, 



2 



In re of: Alex Haahr GOULIAEV 



wherein the reaction of said reactants or functional entity reactive groups results in 
the formation of the molecule by reacting the reactive groups of the reactants 
provided by separate complementary connector polynucleotides, or by covalently 
linking at least 2 functional entities provided by separate complementary 
connector polynucleotides. 



2. (Currently Amended) The method of claim 1, wherein step iv) comprises reacting at 
least 3 reactants or functional entity reacti ve groups, s u ch a s arieast 4 reactant s or 
^m^^Bs^B^^mae t xy e ^ owpB^4m-e^e^aple at least 5 r e actanto e r ftmo ti enal-rartifo 

reacting at least 1 reactive group of each reactant or functional entity. 



3. (Currently Amended) The method of claim 1, wherein step iii) comprises 

iii) hybridizing at least 3 complementary connector polynucleotides to at least 2 connector 
polynucleotides, 

wherein at least 3 of said complementary connector polynucleotides comprise at 
least 1 reactant, m.dh. as a iliri^ik^ 

wherein at least 1 of said complementary connector polynucleotides hybridizes to 
at least 2 connector polynucleotides, 
and wherein step iv) comprises 

iv) reacting at least 3 reactants or functional entity reactive groups by reacting at least 1 
reactive group of each reactant or functional entity. 
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wherein the reaction of said reactants or functional entity reactive groups results in the 
formation of the molecule by reacting the reactive groups of the reactants, or by 
eovalently linking at least 3 functional entities provided by separate complementary 
connector polynucleotides. 

4. (Currently Amended) The method of claim 3, wherein in step iv), at least 4 reactants or 
functional entity reactive groups are reacted, such a s at l e ast. 5 r e actant s oiHfanctional- 



mae&v&i^ as' MA^BBt-S^mMm^e r fonetionaA-enti^^ 

a^€H^aete4r by reacting at least 1 reactive group of each reactant or functional entity. 

5. (Currently Amended) The method of claim 1, wherein step iii) comprises 

iii) hybridizing at least 4 complementary connector polynucleotides to at least 2 connector 
polynucleotides, 

wherein at least 4 of said complementary connector polynucleotides 
comprise at least 1 reactant-^eeh as a fan etk>nal e otiAy-eemprisin g a t -le a s t 1 



iv) reacting at least 4 reactants or functional entity reactive groups by reacting at least 1 
reactive group of each reactant or functional entity, 





wherein at least 1 of said complementary connector polynucleotides 



hybridizes to at least 2 connector polynucleotides, 



and wherein step iv) comprises 
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wherein the reaction of said reactants or functional entity reactive groups results in the 
formation of the molecule by reacting the reactive groups of the reactants, or by 
covalently linking at least 4 functional entities provided by separate complementary 
connector polynucleotides. 

6. (Currently Amended) The method of claim 5, wherein in step iv), at least 5 reactants or 
functional entity reactive groups are reacted, -s^e fa as a t le ast 6 HFe a ctant s or functional 
€^tferty-^^ ai^^a^iedy^y-e^ampte-at l e ast 8 reactaats or fu n ctkmal mtity 

reactive groups are reacted, such as a t l eas t 1 0 reactants or flinctional e ntity paae#¥^ 



7. (Currently Amended) The method of claim 1, wherein step iii) comprises 

hi) hybridizing at least 5 complementary connector polynucleotides to at least 2 connector 
polynucleotides, 

wherein at least 5 of said complementary connector polynucleotides comprise at 
least 1 reactants, saek- a s a f unctional entity co m p r i s ing a t least 1 reactiv e g rou p , 
wherein at least 1 of said complementary connector polynucleotides hybridizes to 
at least 2 connector polynucleotides, 
and wherein step iv) comprises 

iv) reacting at least 5 reactants or functional entity reactive groups by reacting at least 1 

reactive group of each reactant or functional entity, 




by reacting at least 1 reactive group of each reactant or functional 



entity. 
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wherein the reaction of said reactants or functional entity reactive groups results in the 
formation of the molecule by reacting the reactive groups of the reactants, or by 
covalently linking at least 5 functional entities provided by separate complementary 
connector polynucleotides. 

8. (Currently Amended) The method of claim 7, wherein in step iv), at least 6 reactants or 
functional entity reactive groups are reacted, s^iefe-as^ 

6frttty-f^^ ore Bs^ed^ ■fenetieBiri-^efely 

y^t£feve groups aFeHFeaeteeh-s^hHas at laas^t-OH^aetants e^Hfeseto 



9. (Currently Amended) The method of aey-^nf^^ I , wherein the molecule 
comprising reacted reactants or covalently linked functional entities is linked to the 
polynucleotide part of a complementary connector polynucleotide. 

10. (Currently Amended) The method of aay-e£ete ims 1 to 9 claim 1 comprising the further 
step of cleaving at least one linker linking the molecule comprising reacted reactants or 
covalently linked functional entities to the polynucleotide part of a complementary 
connector polynucleotide. 




by reacting at least 1 reactive group of each reactant or functional 



entity. 
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1 1. (Original) The method of claim 10, wherein all linkers but 1 linker are cleaved, and 
wherein the linker not cleaved links the molecule to the polynucleotide part of a 
complementary connector polynucleotide. 

12. (Currently Amended) The method o f a n y o f ol a kas44e44 » claim i , wherein 
complementary connector polynucleotides hybridized to connector polynucleotides are 
not linked by covalent bonds when reaction step iv) has been carried out, and/or wherein 
the polynucleotide part of different connector polynucleotides and/or different 
complementary connector polynucleotides are not covalently linked prior to the reactions 
of step iv). 

13. (Currently Amended) The method of claim 12 comprising the further step of linking the 
complementary connector polynucleotides, pre f e rably by l egatin g the c om ple me ntary 



extension reaction resulting in individual complementary connector polynucleotides being 
linked together by covalent bonds. 

14. (Currently Amended) The method of-^B y o f cl aj»s 1 to 13 claim L wherein connector 

polynucleotides hybridized to complementary connector polynucleotides are not linked 
by covalent bonds when reaction step iv) has been carried out, and/or wherein the 
polynucleotide part of different connector polynucleotides and/or differerent 
complementary connector polynucleotides are not covalently linked prior to the reactions 
of step iv). 




optionally preceded by initially performing a polynucleotide 
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15. (Currently Amended)The method of claim 14 comprising the further step of linking the 
connector polynucleotides, p referaW y by l iga lmg4h e connector poly n u cl e etfcteftr 
optionally pgedededrpreceded by performing a polynucleotide extension reaction resulting 
in individual connector polynucleotides being linked together by covalent bonds. 

16. (Currently Amended) The method of mw~e$-eMmsA te~44 - claim 1 comprising the 

further steps of 

a) linking the complementary connector polynucleotides, p referably b y li ga ting the 
eemptemei%£^^ pol y n uc leotid e sroptionally preceded by performing a 
polynucleotide extension reaction resulting in individual complementary connector 
polynucleotides being linked together by covalent bonds, and 

b) linking the connector polynucleotides, prefe rab ly by 14gatin g 4 h e coaaeetef 
po lynucle o tides, optionally preceded by performing a polynucleotide extension 
reaction resulting in individual connector polynucleotides being linked together by 
covalent bonds. 

17. (Currently Amended) The method of«p?H^^ wherein the method 
does not involve ribosome mediated translation. 

18. (Currently Amended) The method of any of eka ms 1 t o 17 claim. 1. further comprising 
the step of hybridizing at least 1 further connector polynucleotide to at least 1 
complementary connector polynucleotide, seeh-e-s 2 or more cornpteB^tfaiy^efHt:6€to 
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]^~ym^e l© 0 t ides r hybridized to at least 1 connector polynucleotide, s u ch as 2 O H Bera 
eeaa e ot o r pol ynuclee tides, of the hybridisation complex of step iii). 

19. (Original) The method of claim 18, wherein the further connector polynucleotide is 
selected from the group consisting of 

a) connector polynucleotides comprising at least 1 functional entity comprising 
at least 1 reactive group, 

b) connector polynucleotides comprising at least 1 reactive group, and 

c) connector polynucleotides comprising at least 1 spacer region. 



20. (Currently Amended) The method of mw^o±^mmsA-^49 claim 1 further comprising 
the step of hybridizing at least 1 further complementary connector polynucleotide 
selected from the group consisting of 

a) complementary connector polynucleotides comprising at least 1 functional 
entity comprising at least 1 reactive group, 

b) complementary connector polynucleotides comprising at least 1 reactive group, 
and 

c) complementary connector polynucleotides comprising at least 1 spacer region, 
to the hybridisation complex of step iii), such as to at least 1 connector po l yn u cle otid e , 
mo h as 2 conn e cter p o 1yBueleoti d e%-or to &e~at least 1 further connector polynucleotide 
hybrid^ of clai ms 18 and 1 .9, o f said hybridisation complexrwhage m said 

^eetide-eiMfefefif^onnecter polynucleotide is^prefembly^yb^kfeed-te 
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m^my 



eeimeeteH^^y 6-eomp^ementQTy conneetor p o ly n ucle oti des. 



21. (Currently Amended) The method of claim 18, wherein the step of hybridizing at least 1 



times , fi ^a^ag^te-^tei^es— s^^-a^4l»es. 

22. (Currently Amended) The method of claim 20, wherein the step of hybridising at least 
one further complementary connector polynucleotide is repeated at least onccrmch as 2 

23. (Currently Amended) The method of •afly-rfdfttms-'l claim 1 , wherein at least n 
connector polynucleotides and at least n-1 complementary connector polynucleotides are 
provided, n being an integer of from 3 to 6, and wherein each compl em entary connector 
polynucletide hybridizes to at least 2 connector polynucleotides. 

24. (Original) The method of claim 23, wherein n is 3 or 4. 

25. (Currently Amended) The method oTfe^M^e^ claim 1 , wherein at least n 
connector polynucleotides and at least n complementary connector polynucleotides are 
provided, n being an integer of from 3 to 6, and wherein at least n-1 complementary 
connector polynucletide hybridize to at least 2 connector polynucleotides. 



further connector polynucleotide is repeated at least oncer 
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26. (Original)The method of claim 25, wherein n complementary connector polynucletides 
hybridize to at least 2 connector polynucleotides. 

27. (Currently Amended) The method ofim^&eMmB^'m^r-2S claim. 25 , wherein n is 3 
or 4. 

28. (Currently Amended) The method of-aey-el^4ajm&4-4e^3: claim 1, wherein at least n 
connector polynucleotides and at least n+1 complementary connector polynucleotides are 
provided, n being an integer of from 3 to 6, and wherein at least n-1 complementary 
connector polynucletide hybridize to at least 2 connector polynucleotides. 

29. (Original)The method of claim 28, wherein n complementary connector polynucletide 
hybridize to at least 2 connector polynucleotides. 

30. (Currently Amended) The method of^rfetem s 28 and 2 9 claim. 28 , wherein n is 3 
or 4. 

3 1 . (Currently Amended) The method of any of claims 1 fe~2 ^ claim K wherein at least n 
connector polynucleotides and at least n+2 complementary connector polynucleotides are 
provided, n being an integer of from 3 to 6, and wherein at least n-1 complementary 
connector polynucletide hybridize to at least 2 connector polynucleotides. 



11 



In re of: Alex Haahr GOULIAEV 



32. (Original)The method of claim 31, wherein n complementary connector polynucletide 
hybridize to at least 2 connector polynucleotides. 

33. (Currently Amended) The method of-^ny^etai-ms 31 and 3 ^ claim 3L wherein n is 3 
or 4. 

34. (Currently Amended) The method of-a^iy- of clai m s t4e-3 2 claim L wherein at least n 

connector polynucleotides and at least n+3 complementary connector polynucleotides are 
provided, n being an integer of from 3 to 6, and wherein at least n-1 complementary 
connector polynucletide hybridize to at least 2 connector pol ynucleo tides . 

35. (Origin al)The method of claim 34, wherein n complementary connector polynucletide 
hybridize to at least 2 connector polynucleotides. 

36. (Currently Amended) The method of-aay-e f clai mant an d 3 3 claim. 34 , wherein n is 3 

or 4. 

37. (Currently Amended) The method of^^^^ak^^^^ claim. 1 , wherein at least n 
connector polynucleotides and at least n+4 complementary connector polynucleotides are 
provided, n being an integer of from 3 to 6, and wherein at least n-1 complementary 
connector polynucletide hybridize to at least 2 connector polynucleotides. 
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38. (Origin al)The method of claim 37, wherein n complementary connector polynucletide 
hybridize to at least 2 connector polynucleotides. 

39. (Currently Amended) The method of-weMaiiB^^B^ claim. 37 , wherein n is 3 
or 4. 

40. (Currently Amended) The method of mr¥-e&elmmB 1 to 22 claim. 1 , wherein said 
plurality of connector polynucleotides comprises branched connector polynucleotides, 
wherein at least n branched connector polynucleotides and at least n complementary 
connector polynucleotides are provided, n being an integer of from 2 to 6, and wherein at 
least n-1 complementary connector polynucletide hybridize to at least 2 branched 
connector polynucleotides. 

41 . (Original)The method of claim 40, wherein at least n+1 complementary connector 
polynucleotides are provided. 

42. (Currently Amended) The method o f an y o f e l atfBfHt^^d^ claim 40 , wherein at least 
n complementary connector polynucleotides hybridize to at least 2 branched connector 
polynucleotides. 

43. (Origin al)The method of claim 42, wherein at least n+1 complementary connector 
polynucletide hybridize to at least 2 connector polynucleotides. 
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44. (Currently Amended) The method of Ttfi^^ wherein n is 3 or 
4. 

45. (Currently Amended) The method of claim 1 comprising the farther step of repeating, 
for different connector polynucleotides and different complementary connector 
polynucleotides, the steps iii) and iv) at least once, s u c h a s- 2 t im©% ~fer example 3 ti m es? 



complementory connector polynucleotides are hybridised, in each repeated step iii), to the 
hybridisation complex having been generated in the previous steps of the method, and 
wherein different functional entities are linked in each repeated step iv). 

46. (Currently Amended) The method of^B^^ej-mms 1 to 15 claim 1 , wherein a plurality 
of reactive groups of at least 1 functionel entity of a complementary connector polynucleotide 
react with reactive groups of functional entities of at least 2 other complementary connector 
polynucleotides. 

47. (Original)The method of claim 46, wherein the at least 1 functional entity comprises 
from 2 to 6 reactive groups. 

48. (Origin al)The method of claim 47, wherein at least 3 of said reactive groups of said at 
least 1 functional entity react with at least 1 reactive group of at least 3 additional 
functional entities. 




the different 
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49. (Currently Amended) The method ofanv o fc etaims-44fr4 & claim 1 , wherein said 
plurality of complementary connector polynucleotides comprise at least 2 complementary 
connector polynucleotides which are non-identical. 

50. (Currently Amended) The method of an y o f clai ms 1 to-4 9 claim 1, wherein said 
plurality of complementary connector polynucleotides comprise at least 2 branched 
complementary connector polynucleotides. 

5 1 . (Currently Amended) The method of^iw-e-^-etaiBis 1 to 50 claim 1 , wherein said 

plurality of connector polynucl eotides comprise connector polynucleotides comprising a 
sequence of n nucleotides, wherein n is an integer of from 8 to f^efep aMy-less than 1 00 

such as less than 843, fo r example - less than eO v-s u ch as l e s s t h an 4 0 . 

52. (Currently Amended) The method of claim 51, wherein said plurality of connector 
polynucleotides further comprise connector polynucleotides comprising at least 1 
branching point connecting at least three polynucleotide fragments comprising a sequence 
of n nucleotides, wherein n is an integer of from 8 to prefcafetyTess than 1 00 r sue h - - aB-4ess 



plurality of complementary connector polynucleotides comprise polynucleotides 
comprising a sequence of n nucleotides, wherein n is an integer of from 8 to pi^efembly 
less than 60, suc h as less th a n 4 0, for ©x a nvpl^lesfr4h-aBr-20. 




53. (Currently Amended) The method of- 




%e~S2 claim 1 , wherein said 
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54. (Currently Amended) The method of claim 53, wherein said plurality of complementary 
connector polynucleotides further comprise polynucleotides comprising at least 1 
branching point connecting at least three polynucleotide fragments comprising a sequence 
of n nucleotides, wherein n is an integer of from 8 to pr^fe-FaM-j-less than 60rswek-as4©ss 
fean 40, for ex a mpl e leBs 4han 20 . 

55. (Currently Amended) The method o f any of t h e pr ecedin g clai ms claim 1 , wherein the 
polynucleotide part of at least one connector polynucleotide and/or at least one 
complementary connector polynucleotide is capable of undergoing self-hybridization. 

56. (Currently Amended) The method of an y of the prec e din g claims - claim. 1 comprising the 
further step of covalently linking at least one connector polynucleotide to at least one 
complementary connector polynucleotide. 

57. (Currently Amended) The method ofaiiy-e^-fee^eee d ing claims claim 1 , wherein the 
connector polynucleotides and/or the complementary connector polynucleotides are 
provided in batch. 

58. (Currently Amended) The method of-my^&ek^ 5 6 claim L wherein the 

connector polynucleotides and/or the complementary connector polynucleotides are 
provided sequentially, and wherein at least some functional entities provided with the 
connector polynucleotides and/or with the complementary connector polynucleotides are 
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reacted before additional connector polynucleotides and/or the complementary connector 
polynucleotides are provided. 

59. (Original)The method of claim 58, wherein reactive groups of functional entities are 
reacted when a) at least two connector polynucleotides comprising at least two functional 
entities have been provided, and/or b) at least two complementary connector 
polynucleotides comprising at least two functional entities have been provided, and/or c) 
when at least one connector polynucleotide comprising at least one functional entity and 
at least one complementary connector polynucleotide comprising at least one functional 
entity have been provided. 

60, (Original)A method for synthesising a plurality of different molecules, said method 
comprising 

i) providing a plurality of connector polynucleotides each capable of hybridizing to 
at least 1 complementory connector polynucleotide, 

ii) providing a plurality of complementory connector polynucleotides selected from 
the group consisting of 

a) complementory connector polynucleotides comprising at least 1 functional 
entity comprising at least 1 reactive group, 

b) complementory connector polynucleotides comprising at least 1 reactive 
group, 

c) complementory connector polynucleotides comprising at least 1 spacer region. 
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hi) hybridizing the plurality of connector polynucleotides and complementory 

connector polynucleotides, thereby forming a plurality of different hybridisation 
complexes, each hybridisation complex comprising at least 2 complementory 
connector polynucleotides and at least 2 connector polynucleotides, 
wherein, for each of said hybridisation complexes, 

at least 2 of said complementory connector polynucleotides comprise at least 1 
functional entity comprising at least 1 reactive group, and 

at least 1 of said complementory connector polynucleotides hybridizes to at least 2 

connector polynucleotides, and 
iv) reacting at least 2 functional entity reactive groups of each complex by reacting at 

least 1 reactive group of each functional entity, 
wherein, for each hybridisation complex, the reaction of said functional entity reactive 
groups results in the formation of a different molecule by covalently linking at least 2 
functional entities provided by separate complementory connector polynucleotides, 
thereby synthesising a plurality of different molecules. 

61. (Currently Amended) The method of claim 60, wherein different molecules are 

synthesised4»y4h^B€#*^^ of claims 1 to 59. 

62. (Currently Amended) The method of w of claim.s-60-6B d 61 claim 60 comprising the 

further step of selecting molecules having desirable characteristics, wherein the selection 
employs a predetermined assaying procedure. 
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63. (Currently Amended) The method of as*y-e£-^^ the 
further step of amplifying at least part of the individual connector polynucleotides used for 
the synthesis of a selected molecule, wherein optionally at least one PGR primer comprises a 
functional entity and further optionally also part of the polynucleotide part of a connector 
polynucleotide. 

64. (Original) The method of claim 63 comprising the further step of contacting a population 
of said amplified connector polynucleotides, or fragments thereof, with a plurality of 
complementary connector polynucleotides. 



65. (Currently Amended)The method of claim 64 comprising the further step of performing 
an additional synthesis round b y c arry i n g out th e s te p s-e#t he m e t h od of a ny ot : ^teBe4-4e 
5-9- -using a population of said amplified connector polynucleotides or a population of said 
amplified connector polynucleotide fragments. 



66. (Currently Amended) The method of m y of clai m s 60 t o 6# ~claim 60 comprising the 
further steps of li gating, optionally preceded by a polynucleotide extension reaction, 
individual connector polynucleotides, and ligating, optionally preceded by performing a 
polynucleotide extension reaction, individual complementary connector polynucleotides, 
wherein said ligation results in linking individual connector polynucleotides and/or 
individual complementary connector polynucleotides by covalent bonds. 



67. (Origin al)The method of claim 66 comprising the further steps of 
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a) digesting said ligated connector polynucleotides and complementary 
connector polynucleotides, 



b) displacing the duplex polynucleotide strands generated by the ligation 
reaction, thereby generating single polynucleotide strands of ligated connector 
polynucleotides and ligated complementary connector polynucleotides, and 

c) contacting the single stranded polynucleotides generated in step b) with a 
plurality of complementary connector polynucleotides at least some of which 
comprises at least one functional entity comprising a reactive group. 



68. (Currently Amended) The method of claim 67 comprising the further step of performing 
an additional synthesis round, by-ear r ying ou t th e steps of the m ethod of a n y of-ekmns 1 to S9- 
using as starting materials the population of connector polynucleotides obtained in step b) of 
claim 67, and the plurality of complementary connector polynucleotides provided in step c) 
of claim 67. 

69. (Currently Amended) The method of^my-ej^ekims 6QHm&-&l r claim 60, wherein the 
plurality of complementary connector polynucleotides comprises from about 20 to about 
10 6 different complementary pol ynucl eotides,~#eefeHSN^ eomptementajy 







-afeeul~+0 £ '-<IM£e$&&k 




dif fer ent c om plemefltayy 



pelyB^eteetMes-. 
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70, (Currently Amended) The method of € 




! 64- claim 60 comprising the 



further steps of linking individual connector polynucleotides by ligation and/or linking 
individual complementary connector polynucleotides by ligation, synthesising a plurality 
of different molecules by reacting for each hybridization complex reactive groups of 
different functional entities, wherein each of said molecules are linked to a polynucleotide 
of the hybridization complex, selecting and/or isolating desirable molecules linked to a 
polynucleotide of the hybridization complex by a predetermined selection procedure, 
including a binding assay, isolating from selected and/or isolated hybridization complexes 
polynucleotides comprising individual connector polynucleotides linked by ligation, 
optionally amplifying said polynucleotides, digesting said polynucleotides comprising 
individual connector polynucleotides and obtaining a plurality of connector 
polynucleotides, and contacting the plurality of connector polynucleotides generated in 
step e) with a plurality of complementary connector polynucleotides at least some of 
which comprises at least one functional entity comprising a reactive group, and 
performing a second or further round molecule synthesis using said plurality of connector 
polynucleotides and said plurality of complementary connector polynucleotides -and 



further steps of linking individual connector polynucleotides by ligation and/or linking 
individual complementary connector polynucleotides by ligation, synthesising a plurality 
of different molecules by reacting for each hybridization complex reactive groups of 
different functional entities, wherein each of said molecules are linked to a polynucleotide 



"■^ing"" til 




71. (Currently Amended) The method of 




- claim 60 comprising; the 
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of the hybridization complex, selecting and/or isolating desirable molecules linked to a 
polynucleotide of the hybridization complex by a predetermined selection procedure, 
including a binding assay, isolating from selected and/or isolated hybridization complexes 
polynucleotides comprising individual connector polynucleotides linked by ligation, 
optionally ampli fying said polynucleotides, contacting the plurality of polynucleotides 
comprising connector polynucleotides linked by ligation generated in step d) with a 
plurality of complementary connector polynucleotides each comprising at least one 
functional entity comprising a reactive group, performing a second or further round 
molecule synthesis using said plurality of connector polynucleotides and said plurality of 
complementary connector polynucleotidesHM^ tfetems4 
te-49- fe -f- the synthesis o f i ndiv id u al m eteetal-es, and optionally repreating steps c) to f). 

72. (Currently Amended) The method of^y of eki-iBfr7 0 a n d 71 claim 70 , wherein steps a) 
and b) are performed sequentially in any order. 

73. (Currently Amended) The method of^ey~e^- cla imB 7 0 an 4-74- claim 70 , wherein steps a) 
and b) are performed simultaneously. 

74. (Currently Amended) The method o^m^-ei--SmBm^Q-a^4^ claim 70 , wherein steps a) 
and c) are performed sequentially in any order. 

75. (Currently Amended) The method of an y of elai m e-70 and 7 1 claim 70 , wherein steps a) 
and c) are performed simultaneously. 
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76. (Currently Amended) The method of any of clai.iif^#4e-7 ^ claim 60 , 

wherein the plurality of synthesised molecules are selected from the group consisting of 
a -peptides, b -peptides, g -peptides, w-peptides, mono-, di- and tri- substituted a - 
peptides, b -peptides, g -peptides, w-peptides, peptides wherein the amino acid residues 
are in the L-form or in the D-form, vinylogous polypeptides, glycopoly-peptides, 
poly am ides, vinylogous sulfonamide peptides, polysulfonamides, conjugated peptides 
comprising e.g. prosthetic groups, polyesters, polysaccharides, polycarbamates, 
polycarbonates, polyureas, polypeptidylphosphonates, polyurethanes, azatides, oligo N- 
substituted glycines, polyethers, ethoxyformacetal oligomers, poly-thioethers, 
polyethylene glycols (PEG), polyethylenes, polydisulfides, polyarylene sulfides, 
polynucleotides, PNAs, LNAs, morpholinos, oligo pyrrolinones, polyoximes, polyimines, 
polyethyleneimines, polyimides, polyacetals, polyacetates, polystyrenes, polyvinyl, lipids, 
phospholipids, glycolipids, polycyclic compounds comprising e.g. aliphatic or aromatic 
cycles, including polyhetero cyclic compounds, proteoglycans, and polysiloxanes, 
including any combination thereof, 

wherein each molecule is synthesised by reacting a plurality of functional entities 
preferably in the range of from 2 to 200, fm~^mmpi^4fe m 2 t o 100 , such a s from 2 to 80,- 



te^y-^ei^e^af Bpl e f re m -Mo 1 5, su eh as from 2 to 1.0, su c h a s from 2 ^^im^tmB^e 
fmm J 3r^Sr^^^ from 2 to i ? fe€xiB:Bpk^ 

3Hk>20^:€^^ 
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free* 3 to 8, f or examp le4=Fe«^^ for ex ampl e 3, such as from 4 to 



&ea 4 to 3 0 , such as from. 4 to 20, suc h a s to 15, fopc xarapte^rom 4 te4-ftrro6k 

ttt"? 11 till- 

#e?Br§-4a4^ such as -from 5 to 40, for ^rampte-#em-S4e 30? 

eueh~a&4to from- 5 to 4Sr^t^ar€^SFemrS-te-i^ such a&#@»44e4% 

fe raxamp l e fro m 5 t e 6, for e x am ple 5 , su ch a s fr om 6 to 1 QOHfe^^^^l^i^m 6-te-80? 

suc h as fro m 6 to 60, such as fr o m 6 to 4 0 , fo r e x amp kh fr o m ( ^ ^Qrmeh-Bs^mBrS^e- 
20^ such a s from 6 t o 1 5 . for ex a m ple- from 6 -te44V^ch as from 6 to S,~ such as-^^fey 
e xamp le fr om. 7 to 100, such a s fro m ?4e 80, for ex ample free* 7 t o 60, such a s from. 7 te 
4(^ferexampte4ff^^ to 15, s^fe-as 

8 t o 80, for ex a mp l e from 8 to 60, such as from 8 te- 40, for example from 8 to 30, such as 

emmxp k t from 10 to 1. 00 , such as from 10 t o 80, f or exam ple feea4# 4o 60, su c h as from 
10 to 40, fo r example- from 10 t o ^r^-ueh as froiBr4#4e^074e^ex a mpl e >frem 1.0 t o 15, 

such a s from. 10 to 1 2 ^ s uc h . as 10, for exa mpk^froin 12 to 100, sueh a s from 1.2 to 80, for 

example from 12 to ^Qr-sueh as from 12 to 40 , f or e xa m ple fr o m 12 to 30, such, as from. 
1 2 t o 20, fo f ^ample from 124o 15, such as fref&444e-l 0 0, su c h ^frem-4-4 to 80, fef 
exam pl e from 1 4 t o 60, such as from 1 44e-4%-fe r example from. .14 to 30, such as from 



example from 16 to 6 0, suc h a s feem-1 6 to-40rfe^- e xample from 1 ^e-^Or-sue h . as from 
■l-64e--2ftr6uch as Ikm-Mf 4^ 



24 



In re of: Alex Haahr GOULIAEV 



examp l e from 20 to 3 0 , such as from 2 0 to 25, for s a mple fro m 2 2 to 100, such a s f rom 



seeh as fr om . 2 2 to -25, for example from 2 5 t o 10 0 ,-guoh as #em- 25 to- SQr&e^xample 
for ex a mp l e from~3#4e-8#r s uch as -#em 30 t o 6Qy ior examp l e fr o m 30 te -A^m^m 
60 , such as fr o m 3 5 io-AQr^ ^ampleirom 40 to 100, such as from 44)4 e-^4Vfor exampte 



wherein the functional entities of the above molecules can be linked by a chemical bond 
selected from the group of chemical bonds consisting of peptide bonds, sulfonamide 
bonds, ester bonds, saccharide bonds, carbamate bonds, carbonate bonds, urea bonds, 
phosphonate bonds,urethane bonds, azatide bonds, peptoid bonds, ether bonds, ethoxy 
bonds, thioether bonds, single carbon bonds, double carbon bonds, triple carbon bonds, 
disulfide bonds, sulfide bonds, phosphodiester bonds, oxime bonds, imine bonds, imide 
bonds, including any combination thereof, 
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or wherein the backbone structure of a synthesised molecule preferably comprises or 
essentially consists of one or more molecular group(s) selected from -NHN(R)CO- ; - 
NHB(R)CO- ; -NHC(RR')CO- ; -NHC(=CHR)CO- ; -NHC 6 H 4 CO-; -NHCH, CHRCO-; 
-NHCHRCH 2 CO- ; -COCH 2 - ; -COS- ; -CONR- ; -COO- ; -CSNH- ; -CH 2 NH- ; - 
CH 2 CH 2 - ; -CH 2 S- ; -CH 2 SO- ; -CH 2 SO z - ; -CH(CH 3 )S- ; -CH=CH- ; -NHCO- ; - 
NHCONH- ; -CONHO- ; -C( =CH 2 )CH 2 - ; -P0 2 ~NH- ; -P0 2 CH 2 - ; -P0 2 "CH 2 >T- ; - 
S0 2 NH - ; and lactams, including any combination thereof. 

77. (Currently Amended) The method of-aBy^rf^lalgts 60 4e-7-6 claim 60 , wherein said 
method results in the synthesis of more than or about 10 3 different molecules, 

A. 5 



g 



f^ffmm^rmelc mlcB , fo r 



differe n t m o lecu l e s, for example more t ho u o r abo u t 1 0^~d*ffk^ such as 

^•^tS&Fmt mole c ul es, for exal te mo r e tlra fr-er about 



fylS 



d i f ferent mo teeBr l . e s, s u ch as m eye-feaa-e r abo ut I Q 1 ^<4M@^b£ 



78. (Currently Amended) A method for identification of at least one molecule having 
desirable 
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characteristics, said method comprising the steps of 

i) targeting a plurality of different molecules to a potential binding partner, wherein 
the plurality of different molecules are a) synthesised by the method of«w~e#* 
eki»8-6Q-aadr£j r claim 60 , or b) synthesised by the below mentioned method 
steps iii) and iv), 

ii) selecting at least one of said molecules having an affinity for said binding partner, 

iii) isolating connector polynucleotides from the selected molecules of step ii), 

iv) optionally, hybridizing the connector polynucleotides isolated in step iii) to a 
plurality of complementory connector polynucleotides selected from the group 
consisting of 

a) complementory connector polynucleotides comprising at least 1 functional 
entity comprising at least 1 reactive group, 

b) compl ementory connector polynucleotides comprising at least 1 reactive 
group, 



c) complementory connector polynucleotides comprising at least 1 spacer region, 
reacting the functional entity reactive groups, thereby generating at least one 
molecule by linking at least 2 functional entities provided by separate 
complementory connector polynucleotides, and performing steps i), ii), and iii) 
above for the at least one molecule generated in step iv), and 
v) decoding the nucleic acid sequence of isolated connector polynucleotides to reveal 
the identity of functional entities that have participated in the formation of the 
molecule(s) having an affinity for said binding partner. 
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79. (Currently Amended) A Afunctional molecule obtainable by the method of-oey 
ef-eiaims l-4e-§9 claim. 1 , said bifunctional molecule comprising a molecule part 
formed by reaction of functional entities, and a nucleic acid part formed by 
hybridisation between at least 2 complementary connector polynucleotide and at least 
2 connector polynucleotides, wherein at least 2 of said polynucleotides comprise at 
least one functional entity comprising at least one reactive group the reaction of which 
results in the formation of the molecule part. 

80. (Original)The bifunctional molecule acording to claim 79 comprising at least n connector 
polynucleotides and at least n-1 complementary connector polynucleotides, n being an 
integer of from 3 to 6, wherein each complementary connector polynucletide hybridizes 
to at least 2 connector polynucleotides. 

81. (Original)The bifunctional molecule acording to claim 79, wherein n is 3 or 4. 

82. (Original)The bifunctional molecule according to claim 79 comprising at least n 
connector polynucleotides and at least n complementary connector polynucleotides, n 
being an integer of from 3 to 6, and wherein at least n-1 complementary connector 
polynucletide hybridize to at least 2 connector polynucleotides. 

83. (Original)The bifunctional molecule according to claim 82, wherein n complementary 
connector polynucletides hybridize to at least 2 connector polynucleotides. 
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84. (Currently Amended) The bifunctional molecule according to any of cl a ims-82 and- 8 3 
claim 82 , wherein n is 3 or 4. 

85. (Original)The bifunctional molecule according to claim 79 comprising at least n 
connector polynucleotides and at least n+1 complementary connector polynucleotides, n 
being an integer of from 3 to 6, and wherein at least n-1 complementary connector 
polynucletide hybridize to at least 2 connector polynucleotides. 

86. (Original)The bifunctional molecule according to claim 75, wherein n complementary 
connector polynucletide hybridize to at least 2 connector polynucleotides. 

87. (Currently Amended) The bifunctional molecule according to-^Bw-e^etef^ 75 aftd--76 
claim 75 , wherein n is 3 or 4. 

88. (Original)The bifunctional molecule according to claim 79 comprising at least n 
connector polynucleotides and at least n+2 complementary connector polynucleotides, n 
being an integer of from 3 to 6, and wherein at least n-1 complementary connector 
polynucletide hybridize to at least 2 connector polynucleotides. 

89. (Origin al)The bifunctional molecule according to claim 88, wherein n complementary 
connector polynucletide hybridize to at least 2 connector polynucleotides. 
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90. (Currently Amended) The bifunctional molecule according to-a»y-ef claims 8 8 and 8 9 
claim. 88 , wherein n is 3 or 4. 

91. (Original)The bifunctional molecule according to claim 79 comprising at least n 
connector polynucleotides and at least n+3 complementary connector polynucleotides, n 
being an integer of from 3 to 6, and wherein at least n~ l complementary connector 
polynucletide hybridize to at least 2 connector polynucleotides. 

92. (Original)The bifunctional molecule according to claim 91, wherein n complementary 
connector polynucletide hybridize to at least 2 connector polynucleotides. 

93. (Currently Amended) The bifunctional molecule according to-emy of clai m s 91 an d 92 
claim 91 , wherein n is 3 or 4. 

94. (Original)The bifunctional molecule according to claim 79 comprising at least n 
connector polynucleotides and at least n+4 complementary connector polynucleotides, n 
being an integer of from 3 to 6, and wherein at least n-1 complementary connector 
polynucletide hybridize to at least 2 connector polynucleotides. 

95. (Original)The bifunctional molecule according to claim 79 ? wherein n complementary 
connector polynucletide hybridize to at least 2 connector polynucleotides. 
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96. (Currently Amended) The bi functional molecule according to-aB y o f claims 94~a n d 95 
claim 94 , wherein n is 3 or 4. 

97. (Origmal)The bifunctional molecule according to claim 79, wherein said plurality of 
connenctor polynucleotides comprises branched connector polynucleotides, wherein at 
least n branched connector polynucleotides and at least n complementary connector 
polynucleotides are provided, n being an integer of from 2 to 6, and wherein at least n-1 
complementary connector polynucletide hybridize to at least 2 branched connector 

po lynucl eotides . 

98. (Original)The bifunctional molecule according to claim 97 comprising at least n+1 
complementary connector polynucleotides. 



99. (Currently Amended) The bifunctional molecule according to- an y of cl ai ms 9 ?~aed4»8 

claim 97 , wherein at least n complementary connector polynucleotides hybridize to at 
least 2 branched connector polynucleotides. 

100. (Origin aI)The bifunctional molecule according to claim 99, wherein at least n+1 
complementary connector polynucletide hybridize to at least 2 connector polynucleotides. 

101. (Currently Amended) The bifunctional molecule according to-fm y of claims 9 7 t o 
•1-00 claim 97 , wherein n is 3 or 4. 
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102. (Currently Amended) A composition or plurality of bifimctional molecules 
according to-m^-c^-ldms^^e 1-0-1-- claim 79 . 

103. (Currently Amended) The composition or plurality according to claim 102 
comprising at least about 10 3 different Afunctional molecules, suc h as nx*m-$mtG*-efo&& 

^-■■mf^mmrbifmie^BBi meteeete% far ^aefte-mefe4^ different 

bifoxi.c te n.al meteeu4es; su^fa-as-^Ba^^^ 

about 10 s different Afunctional molecules, fo r exam p l e - fflore tha n o r abou t 1 0 v different 
diff er ent Afunc tional molecules = as -mo r e tlian -er a b ou t 1 Q^ -^j^feFent bifkae^eml 



4-0 4 ^ffeee^ suchr-as-m ore tbaaHSfHftkettfc-jrff* 



104. (Currently Amended) The bifunctional molecule according to^a^e^-e^^ 

44)4 - claim 79 , or the plurality or co m position comprisi ng such 4^nctional m^ 



wherein the said bifunctional molecules comprise molecules selected from the group 
consisting of a -peptides, b -peptides, g -peptides, w -peptides, mono-, di- and tri- 
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substituted a -peptides, b -peptides, g -peptides, w -peptides, peptides wherein the amino 
acid residues are in the L-form or in the D-form, vinylogous polypeptides, glycopoly- 
peptides, polyamides, vinylogous sulfonamide peptides, polysulfonamides, conjugated 
peptides comprising e.g. prosthetic groups, polyesters, polysaccharides, polycarbamates, 
polycarbonates, poly ureas, polypeptidylphosphonates, polyurethanes, azatides, oligo N- 
substituted glycines, polyethers, ethoxyformacetal oligomers, poly-thioethers, 
polyethylene glycols (PEG), polyethylenes, polydi sulfides, polyarylene sulfides, 
polynucleotides, PNAs, LNAs, morpholinos, oligo pyrrolinones, polyoximes, polyimines, 
polyethyleneimines, polyimides, polyacetals, polyacetates, polystyrenes, polyvinyl, lipids, 
phospholipids, glycolipids, polycyclic compounds comprising e.g. aliphatic or aromatic 
cycles, including polyheterocyclic compounds, proteoglycans, and polysiloxanes, 
including any combination thereof, 

ar-pfamllt y of funct ional enti t i es prefe ra b ly in ■ t he ra n g e o f fe e m 2 to 200, for examp le 

e xam ple - from 2 to 30, such as from 2 t o 20, fov-eama^-ftom 2 t o 1 5, such. as -#e«~34e 

j-Qy-g u ch a s f r om 2 to 8, for e xa m p l e f rom 2 to 6 , such a s from 2 to 4 , for exai B ple-Sj^BA 

ae-fren i . 3 to 1 0 0 , fo r example frefBr^e-S^rS^h as fro m . 3 t o 6 0, s ueh a s fr om 3 t o 



-ll^A^-fro iB 3 to 1 . 0, such as from 3 to 8, for ex am p le- f rom 3 to 6, s u ch as fr-e»44e 
4 , for ex a mp le-3, suc h a s fr o m 4 to 100, fop-ex am ple f rom 4 to 80, s uek-as from 4 ~ 4e~^§r 
such. as from 4 to 40, for cxam ple-ftem 4 to 30, su c hras^mmA to 20, sueh-as4kraHl-te 
15, for cx ampl e - fr om 1 t o 1. 0 , s u ch as fr o m 4 to 8 , m ^iM*4mmr 4 ' to 6, fei^ampl e 4 , f o r 
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m£impi^4mmrS te 4 00, such a s fro m 5 t o 8(), 4br example from 5 to 6 0 , su eh as from 5 to 

SFemS-^BAQr^mch as from S t e 8? far-exampl e from 5 to 6, for examp l e 5, s uc h a s fro »-6 
1mmS-te~30, such as #om 6 to 2 0 , su ch as frore4Me4^hrfe^^ 10, suek 



i^^~74e4^^^ 

example fro m 7 to 1.5, such a s from 7 to ML s uc h as fro m 7 to 8, for example 7, for 

e x ample fro iB-84e ir^OrS^d h a s fr em 8 to 80, for e x a m pl e fr om 8 t o 60? s-neh- as fr om 8 t o 

4&4 b r exam p le from . 8 t o -g#r^i^as-#e m 8 to 20, for ex a mp l e from 8 to 1-5, such a s 
frefe~&~te~4 0 ? m ob. ■■aB-^ T 4m^^m^<i^ T 4m e x amffeHfrem^ 80r 



j^^^^ fr om 10 to l^r-s^e^as fr om 1 0 t o 12-rStich as MM^examp le 

f r o m 1 2 to 1 0 0, s uoh -as-frefB-t ^ to 80, for examp l e from 12 to 60, suo hha&4ffem4£ 

fetH^xafi^^ s eofar as fe>m4-2- to 20, ■ fer ~e%&i^pk4EB^^ 

144a 6 0 ; s*aeh a s fro m 1 4 



fre»4#-te 100^ t o 80, for e ^mp le fr em 4r#4e 60 , su ehrBS-&& m " 1 4 t o 4 % 

fe-example from 1 6 to 3 0rS^eh-as-fee m 1 6 to 20j s u c h ' a s fro m 1 8 te4-00 r s^eh-as-#eei 
4~&4o 80, for eximpte^ 184a- 40, for ex^B : if^#em4-84^% 

#effi-3©4e4SQr^^ 

fo r e xample fre m-22 to 1 00 , m ^has^em 22 to 8 0, fo r e xample from . 22 t o 6QrS**dhHBte 
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fee&^34e-40rfer ex a m pl e fro m 224e-3 0, s uc h as from. 22 to 25, f o r exa m ple #om-£j^ 



fr o m 25 t o 30, such a s fro m 30 to 10 (M ^^^^#^ o^ 30 to S O , s uc h as fr o mrZQ-te-GQ? 



from 3 5 to 80 , im-^mmple -from 35 ■ to ■ 60 r s**Gh-as fro m 35 t o ^l & r for example from 40 t o 

ftefB 70 te S0 ? ^ej^ft^^ 80 to foOj-seeh^^ 

wherein preferably the functional entities of the above molecules can be linked by a 
chemical bond selected from the group of chemical bonds consisting of peptide bonds, 
sulfonamide bonds, ester bonds, saccharide bonds, carbamate bonds, carbonate bonds, 
urea bonds, phosphonate bonds,urethane bonds, azatide bonds, peptoid bonds, ether 
bonds, ethoxy bonds, thioether bonds, single carbon bonds, double carbon bonds, triple 
carbon bonds, disulfide bonds, sulfide bonds, phosphodiester bonds, oxime bonds, imine 
bonds, imide bonds, including any combination thereof, 

or wherein preferably the backbone structure of a synthesised molecule preferably 
comprises or essentially consists of one or more molecular group(s) selected from - 
NHN(R)CO- ; -NHB(R)CO- ; -NHC(RR')CO- ; -NHC(=CHR)CO- ; -NHC 6 H 4 CO-; - 
NHCH 2 CHRCO-; -NHCHRCH 2 CO- ; -COCH 2 - ; -COS- ; -CONR- ; -COO- ; -CSNH- ; 
-CH 2 NH- ; -CH2CH2- ; -CH 2 S- ; -CH 2 SO- ; -CH 2 S0 2 - ; -CH(CH 3 )S- ; -CH=CH- ; - 
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NHCO- ; -NHCONH- ; -CONHO- ; -C( =CH 2 )CH 2 - ; -P0 2 ~NH- ; -P0 2 "CH 2 - ; -P(V 
CH 2 N + - ; -S0 2 NH - ; and lactams, including any combination thereof 

105. (Currently Amended) A method for selecting at least one Afunctional molecule 
from the composition of Afunctional molecules according to-any of claims 1 0 2 to 1 0 - 1 
claim 102 , said method comprising the steps of 

a) targeting a plurality of bi functional molecules to a potential binding partner, and 

b) selecting or identifying at least one of said bi functional molecules having an affinity 
for said binding partner. 

1 06. (Original)The method of claim 1 05, wherein the identification of the Afunctional 
molecule comprises the steps of decoding the nucleic acid sequence of isolated connector 
polynucleotides to reveal the identity of functional entities that have participated in the 
formation of the molecule(s) having an affinity for said binding partner. 

1 07. (Currently Amended) A method for evolving a plurality of A functional molecules 
according to-a ny o f claim s 7 9 te-4-04 - claim 79 , said method comprising the steps of 

a) selecting at least one Afunctional molecule, 

b) isolating connector polynucleotides, or fragments of such polynucleotides, from said 
bifunctional molecule, 

c) providing a plurality of complementary connector polynucleotides, 

d) hybridising said isolated connector polynucleotides and said plurality of 
complementary connector polynucleotides, 
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e) reacting functional entity reactive groups of said complementary connector 
polynucleotides, 

f) optionally repeating any combination of the aforementioned steps, and 

g) evolving a plurality of bifunctional molecules each comprising a different molecule 
comprising covalently linked functional entities. 

108. (Original)A method for syntliesising at least one molecule, said method comprising 
the steps of 

i) providing a plurality of building block polynucleotides each capable of 
hybridizing to at least 1 other building block polynucleotide, 

wherein said building block polynucleotides are selected from the group consisting of 

a) building block polynucleotides comprising at least 1 reactant comprising at 
least 1 reactive group 

b) building block polynucleotides comprising at least 1 reactive group, 

c) building block polynucleotides comprising at least 1 spacer region, 

ii) forming a hybridization complex comprising at least 4 building block 
polynucleotides, 

wherein at least 2 of said building block polynucleotides comprise at least 1 reactant 
comprising at least 1 reactive group, 

wherein at least 1 of said building block polynucleotide hybridizes to at least 2 other 
building block polynucleotides, and 

hi) synthesising the at least one molecule by reacting at least 2 reactants. 
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109. (Currently Amended) The method of elaim 108, comprising the steps of 

i) providing m building block polynucleotides selected from the group consisting of 

a) building block polynucleotides comprising at least 1 functional entity 
comprising at least 1 reactive group, 

b) building block polynucleotides comprising at least 1 reactive group, 

c) building block polynucleotides comprising at least 1 spacer region and no 
functional entity or reactive group, 

wherein m is an integer of at least 4 and ppefeFafe+y-less than 200, 
ii) hybridizing the m building block polynucleotides to form a hybridization complex, 
wherein at least 2 of said building block polynucleotides comprise at least 1 
functional entity comprising at least 1 reactive group, 

wherein at least 1 of said building block polynucleotides hybridizes to at least 2 other 
building block polynucleotides, 

with the proviso that no single building block polynucleotide hybridizes to the 
remaining m-1 building block polynucleotides, 
hi) reacting at least 3 functional entity reactive groups by reacting at least 1 reactive 
group of each functional entity, 

wherein the reaction of said functional entity reactive groups results in the formation 
of the molecule by covalently linking at least 2 functional entities provided by 
separate building block polynucleotides. 

110. (Original)The method of claim 109, wherein m is 4, and wherein the complex 
comprises 
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i) p building block polynucleotides comprising at least 1 functional entity 
comprising at least 1 reactive group, 

ii) q building block polynucleotides comprising at least 1 reactive group, and 

iii) r building block polynucleotides comprising at least 1 spacer region and no 
functional entity or reactive group, 

wherein p + q + r is 4, 
wherein p is an integer of from 2 to 4, 
wherein q is an integer of from 0 to 2, 
wherein the sum of p and q is 4 or less, and 
wherein the value of r is given by r = 4 - (p + q). 

111. (Original)The method of claim 107, wherein m is 6, and wherein the complex 
comprises 

i) p building block polynucleotides comprising at least 1 functional entity 
comprising at least 1 reactive group, 

ii) q building block polynucleotides comprising at least 1 reactive group, and 

iii) r building block polynucleotides comprising at least 1 spacer region and no 
functional entity or reactive group, 

wherein p + q + r is 6, 

wherein p is an integer of from 2 to 6, 

wherein q is an integer of from 0 to 4, preferably an integer of from 0 to 2, 
wherein the sum of p and q is 6 or less, and 
wherein the value of r is given by r = 6 - (p + q). 
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112. (Original)The method of claim 107, wherein m is 8, and wherein the complex 
comprises 

i) p building block polynucleotides comprising at least 1 functional entity 
comprising at least 1 reactive group, 

ii) q building block polynucleotides comprising at least 1 reactive group, and 
hi) r building block polynucleotides comprising at least 1 spacer region and no 

functional entity or reactive group, 
wherein p + q + r is 8, 
wherein p is an integer of from 3 to 8, 

wherein q is an integer of from 0 to 5, preferably an integer of from 0 to 3, 
wherein the sum of p and q is 8 or less, and 
wherein the value of r is given by r = 8 - (p + q). 

113. (Currently Amended) The method o f an y o f clai ms 10 94e44 ^ claim 109 , wherein at 
least 3 of said building block polynucleotides comprise at least 1 functional entity 
comprising at least 1 reactive group, 

wherein the number of building block polynucleotides hybridizing to at least 2 other building 
block polynucleotides is in the range of from 1 to m. 

with the proviso that no single building block polynucleotide hybridises to the remaining m-1 
building block polynucleotides. 
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1 14. (Currently Amended) The method of-m^rB€^mmB-W9 to 1 1 2 claim 1 09 , wherein the 
sum of q and r is at least 1 . 

115. (Currently Amended) A method for synthesising a plurality of different molecules, 
said method comprising the steps of 

i) providing a plurality of at least 1000 different building block polynucleotides each 
comprising at least one reactant, suefeiH&s at lea s t 5000 di f f e FeB^Blldfn g blo c k 
po ly nucl eotides each c omp aring at least one reaote al^fe^xaniple at l extst 1 00 0 0 d iff ere n t 




l e ast 3 0000 different bui l dmg b l o c k po l ynu cl eotid es-eaehr^e ^ at le as t on e r eact a nt , 

s«sh-as at least 4Q00#~^#fe 

f^eaeta^it, fo r e xampl e at l east 5 0 000 d i ffe r en t-b^4mg 43lock p olynuc le otide s-eaefa comprising 




po l y n ucleotides each comp r i s ing at -lea s t on e HFeaeteBtr weh us at le a s t 80000 d tffefeat 

ii) selecting or providing from said plurality of building block polynucleotides n different 
building block polynucleotides for the synthesis of each different molecule, wherein n is an 

integer of at least 3 and preferably less than. 200, snarf^^ 
2 0, 25, 30, -1 0 , 5 0 , 75 , 100, or 150, 
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iii) optionally further providing to the reaction compartment a plurality of building block 
polynucleotides selected from the group consisting of building block polynucleotides 
comprising at least 1 reactive group (type II) and building block polynucleotides comprising 
at least 1 spacer region and no functional entity or reactive group (type III), 

iv) hybridizing at least the selected or provided n building block polynucleotides to form a 
hybridization complex, 

wherein at least n of said building block polynucleotides comprise at 
least 1 reactant comprising at least 1 reactive group, 

wherein at least 1 of said building block polynucleotides hybridizes to at 
least 2 other building block polynucleotides, 

with the proviso that no single building block polynucleotide hybridizes to the 
remaining n-1 building block polynucleotides, and 

v) reacting the at least n reactants by reacting at least 1 reactive group of each reactant, 
wherein the reaction of said reactants provided by separate building block polynucleotides 
results in the formation of at least one molecule, wherein the at least one molecule is 
f>fefe%biy-linked to at least one building block polynucleotide by at least one linker, and 
repeating the steps ii) to v) for different selections or provisions of building block 
polynucleotides each comprising at least one reactant, thereby generating a plurality of 
different molecules. 

116. (Original)The method of claim 1 1 5 comprising the further steps of targeting the 
plurality of bi functional molecules obtained from the method of claim 1 1 5 to at least one 
binding partner for at least one of said molecule parts of said bifunctional molecules, 
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selecting at least one bifunctional molecule having an increased affinity for said binding 
partner, and identifying the molecule part of the bifunctional molecule by decoding the 
polynucleotide part of the plurality of building block polynucleotides forming the 
hybridisation complex of said bifunctional molecule. 

117. (Original) The method of claim 116 comprising the further step of improving the 
binding of said molecule part to said binding partner, said improvement comprising the steps 
of isolating building block polynucleotides from the isolated bifunctional molecule, 
optionally separating building block polynucleotides into fractions depending on whether or 
not they have donated a reactant to the synthesis of the at least one molecule, hybridising 
some or all of said isolated building block polynucleotides with a plurality of building block 
polynucleotides each comprising at least one reactant, forming a plurality of second or further 
bifunctional molecules by reacting said reactants and linking said molecules to at least one 
building block polynucleotide of their respective hybridisation complexes, targeting said 
plurality of second or further bifunctional molecules to at least one target comprising a 
conceivable binding partner for the molecule parts of said plurality of bifunctional molecules, 
and selecting bifunctional molecules having improved binding affinities for said at least one 
target. 
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